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局部灵敏度分析表明，水文水力模块的 Area、%Imperv 和 Dstore-Imperv 和
水质模块的 WL1、BRd1、WRd1、WRd2、BRf1、WRf1、WRf2 是比较灵敏的
参数。参数不确定性分析结果表明，水文水力模块中 Dstore-Imperv、Dstore-Perv
和 Curve Number 3 个参数可识别性较好，区域灵敏度较高；水质模块中 COD 的
BL1、WL1、WL2、BRd1、WRd1、BRf1、BRf3、WRf1、WRf2 8 个参数和 SS
中 WL1、WL2、BRd1、WRd1、WRd2、BRf1、BRf3、WRf1、WRf2 9 个参数





COD 的储藏不确定性的平均值最大，为 19.62%；而 SS 的采样点位和采样
频率不确定性分别为 33.76%，21.42%。从整体上看，SS 的不确定性大于 COD。
重金属元素中 Na 和 Mg 的采样点位不确定性小于 5%。重金属的采样频率不确定




















Urban stormwater runoff has become the major contributor leading to water 
quality degradation. In-situ monitoring and models are both realized to be the 
important tools to characterize, predict and manage the urban stormwater runoff 
pollution. However, due to its properties of stochastic occurrence and complexity, 
urban stormwater runoff modeling has to face the uncertainties resulting from sparse 
data, observation errors and overparametrization, which to great extent limits the 
in-depth application of urban stormwater runoff models.  
An urban watershed in Xiamen was selected to perform the uncertainty analysis 
for urban stormwater runoff modeling in terms of parameter uncertainty, structural 
uncertainty and data uncertainty based on Storm Water Management Model(SWMM) 
using Morris screening method, Monte-Carlo sampling and Regionalized Sensitivity 
Analysis(RSA) algorithm and in-situ monitoring. The major conclusions are as follows. 
Local sensitivity analysis results showed that Area, %Imperv and Dstore-Imperv 
were the most sensitive parameters for both total runoff volume and peak flow, and 
the most sensitivity parameters for water quality module were WL1, BRd1, WRd1, 
WRd2, BRf1, WRf1, WRf2. In comparison, the most sensitive indices (Morris) for all 
parameters with regard to total runoff volume and peak flow appear in the rainfall 
event with least rainfall; and less sensitive indices happened in the rainfall events with 
heavier rainfall. However, it came out the opposite conclusion when concerning the 
COD and SS.  
Results obtained based on RSA algorithm showed that Dstore-Imperv, 
Dstore-Perv and Curve Number were the identificable parameters and have the larger 
K-S value in hydrological and hydraulic module. As for water quality module, BL1, 
WL1, WL2, BRd1, WRd1, BRf1, BRf3, WRf1, WRf2 with respect to COD and WL1, 
WL2, BRd1, WRd1, WRd2, BRf1, BRf3, WRf1, WRf2 with respect to SS were the 
identificable parameters. Additionally, the parameters in washoff model were more 
easily discernable, except parameter road Exponent of COD.  
















that coefficient of structural uncertainty of model II (20 in hydrological and hydraulic 
module and 14.6 in water quality module) was smaller than that of model I (4.6 
hydrological and hydraulic module and 19.6 in water quality module). What’s more, 
regarding the number of parameters which had different sensitivity level coming from 
RSA algorithm, the model I had seven while model II only had two. All these 
indicated that model II was more stable than model I. 
The results of data uncertainty showed that the greatest uncertainty of COD 
(19.62%) came from storage and the second greatest one was sampling site(13.33%). 
Meanwhile, uncertainties due to sampling site, sampling frequency with respect to SS 
were 33.76% and 21.42%, respectively. Therefore, it was implied that the data 
uncertainty of SS was larger than that of COD. Concerning heavy metal, the sampling 
site uncertainty of Na and Mg were much smaller(less than 5%), and the sampling 
frequency uncertainties were less than SS, and pretty much the same as COD. 
Moreover, the uncertainty accumulated and transferred from data uncertainty reduced 
but not change the identification of model parameters. 
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1、厦门筼筜湖绿地小流域 SWMM 模型的构建；  
开展 GIS 技术，结合研究流域实地的管网调查等，构建厦门筼筜湖绿地小流
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